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Lutidine-derived pincer complexes have become a prominent class of derivatives in organometallic chemistry. 1 In these complexes, pyridine dearomatisation occurs upon deprotonation of the acidic −CH 2 − arms, leading to species that are capable of 15 bond activation by a metal-ligand cooperative mechanism. With respect to the flanking donor groups of the pincer, attention has been largely paid to phosphorous derivatives of type PNX (P = phosphine, X = phosphine or hemilabile N-donor ligand). Of particular importance, group 8 (Ru, Fe) catalysts based on PNX 20 ligands or their deprotonated analogues, have provided good levels of activity in the hydrogenation of a variety of polar functionalities, including ketones, esters, amides, ureas, formates, carbamates, and organic carbonates. 2 In addition, replacement of P-donors in PNX-Ru complexes by more electron-donating N-25 heterocyclic carbene (NHC) ligands have recently been reported. Thus, Ru pincer complexes incorporating CNN ligands with a hemilabile amine or pyridine fragment have been described. 3, 4 Some of these derivatives are active catalysts in the hydrogenation of non-activated esters, in some cases 30 outperforming their phosphine counterparts.
3 Alternatively, examples of ruthenium complexes of CNC ligands are scarce, and only derivatives of type Ru(CNC)(CO)ClH based on meridionally coordinated CNC ligands with 2,6-diisopropylphenyl and mesityl wingtips have been reported. 4 35 In this communication, we present the synthesis and structural characterisation of new Ru complexes 3 containing faccoordinated bis-N-heterocyclic carbene CNC ligands. Furthermore, application of these complexes in the hydrogenation of various imines is reported.
40
Synthesis of new bis-imidazolium salts 1 have been effected by refluxing of acetonitrile or THF solutions of the corresponding 2,6-bis(halomethyl)pyridine and 1-substituted 1H-imidazole in a 1:2 ratio.
5 Initial experiments directed to the synthesis of ruthenium complexes incorporating CNC ligands derived from 1 45 were performed by reaction of the imidazolium salt 1a(Br) with different Ru precursors (RuHCl(PPh 3 ) 3 , RuCl 2 (PPh 3 ) 3 , RuHCl(CO)(PPh 3 ) 3 , RuH 2 (CO)(PPh 3 ) 3 ) in the presence of base. This approach, however, leads to inseparable mixture of products, and an alternative procedure based on N-heterocyclic carbene 50 transfer with Ag-NHC complexes was considered. 6 Reaction of bis-imidazolium salts 1 with 1 equiv of Ag 2 O in CH 2 Cl 2 at room temperature results in the clean formation of bimetallic silver complexes 2 (Scheme 1).
5 These derivatives were found adequate for CNC ligand transfer to RuHCl(CO)(PPh 3 ) 3 . Thus, complexes 55 3a(Cl) and 3b(Cl) were conveniently prepared from the appropriate silver reagent 2 and RuHCl(CO)(PPh 3 ) 3 in THF at 55 o C. Similarly, complexes 3a(BF 4 ) and 3c(Br) were synthesised by reaction of the corresponding bromide derivatives 2a(Br) and 2c(Br) with RuHCl(CO)(PPh 3 ) 3 followed by treatment with 60 NaBF 4 and NaBr, respectively. Finally, synthesis of 3,5-xilylsubstituted 3d(Cl) was more conveniently carried out in CH 2 Cl 2 at room temperature. b S/C/B = 100/1/10. 
